Single Ca(2+)-activated K+ channels in human erythrocytes: Ca2+ dependence of opening frequency but not of open lifetimes.
Using the patch-clamp technique single-channel properties of Ca(2+)-activated K+ (CaK) channels were investigated in inside-out membrane patches of human erythrocytes. In a physiological K+ gradient (5 mM K+ externally: 150 mM K+ internally) the single CaK channel conductance is 15 pS in the membrane potential range of -40 to +40 mV. The channel open probability, opening frequency and open and closed time distributions are voltage-independent. The open probability and the opening frequency of the CaK channel depend on [Ca2+]i and increase between 0.5 and 60 microM Ca2+ from approx. 10% to 90% of the maximum value obtained at 115 microM. The relation between open probability and [Ca2+]i can be described by a sigmoid concentration-effect curve with an EC50 of 4.7 microM and a slope factor of 1. Independent of [Ca2+]i open time distributions yield two time constants of 5.3 and 22 ms. The relative amplitudes of the fast and slow components of the open time histogram as well as the maximum open probability and the maximum opening frequency of CaK channels vary considerably. In addition, CaK channels in multiple channel patches are highly interdependent. It is concluded that the Ca(2+)-dependence of CaK channels in human erythrocytes is due to the modulation of opening frequency by internal Ca2+. The results are consistent with a classical receptor-agonist model in which ligand interaction kinetics are much faster than channel gating.